PATENT ABSTRACTS OF JAPAN 

(ll)Publication number : 11-295924 
(43)Date of publication of application : 29.10.1999 



(51) Int. CI. 



G03G 9/083 



G03G 9/08 



(21) Application number : 10-104499 

(22) Date of filing : 15.04.1998 



(71) Applicant 

(72) Inventor 



MINOLTA CO LTD 

NAKAMURA MINORU 
KUROSE KATSUNOBU 
YASUNO MASAHIRO 
TSUTSUI CHIKARA 
FUKUDA HIROYUKI 



(54) ELECTROSTATIC LATENT IMAGE DEVELOPING MAGNETIC TONER 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obviate the occurrence of toner splashing and spilling not only in 
a low-speed region but in a high-speed region as well by providing the toner with a 
specific surface characteristic and specifying the bulk density/true density and adhesion 
stress at the time of specific compression to specific ranges. 
SOLUTION: The surface characteristic satisfies the equation; D/d50>0. 20, where 
D=6/ ( p /s) (bulk density/true density (p) at the time of compression at 1 kg/cm2) X 100>30. 
The adhesion stress at the time of compression at 1 kg/cm2 is specified to satisfy <6 
g/cm2. In the equation, D denotes an equiv. grain size (/zm) from the BET surface area when 
the shape of the toner is assumed to be a sphere; d5 denotes a 50% relative grains size 
(jam) of a relative weight distribution by grain sizes; p denotes the true density 
(g/cm3); S denotes the BET surface area rate (m2/g), respectively. Magnetic powder, such as 
ferrite, magnetite, iron powder, coloring agents and other desired additives; for example, 
charge control agent and wax are mixed in and by the amts. and methods of the prior art and 
the mixture is then subjected to kneading, pulverizing and classifying to obtain particles 
having a desired grains size. These particles are subjected to instantaneous heat 
treatment. The grain size is preferably 4 to 10 jum, more preferably 5 to 9 p.m. 
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c7)Mm$rffiMti. zbtiK'^ . tfzmumcr)m^t mm 

mmizmm-hz t^x-^ . h-)—mmm<'zb*K' 
t h . ±ieco i 0 ^swmt. ^(^mmmmx- v -r- 

[00741 1 Kg/c ni2£E^^cO*>§||««i, mWm<r> 
[0075lji«*ff : 

Hf y^VPM : E^WflCfcV'>T 1 0 c m^tc^Srl, J; dIfflS 
S^fflS : 2 3r 
Si^ : 3 0% 
•t/H*lS : 2 5mm 
■fe/WfflS : 2 5'C 

1. 0 mm 
JE^S,K:0. 1 mm/sec 
E«^J : 1 Kg/cm2 

[0076] ibi 

[00771Sy^fr: 

: ffilB^Ctev^T 1 0 c m3 J: 0 1^ 

W^)SlJ^ : 2 3'C 



8) !^¥ll-295924 

14 

: 50% 
•fe;H*lS: 2 5 mm 

A';t-.^g: 1. 0 mm 
ffi(gj£K: 0. Imm/s e c 
Emm-fi: lKg/cm2 
ffiffift^^lSf^ : 6 0# 
^ISSjSS: 0. 4mm/sec 
[ 0 0 7 8 1 ^rfc. ilEi^^^S. ±iSt 

10 |siac7)jKaaiijtc i o T*J6 ^>tiS <r>X'hix\,f. #i;± 

[0079] ^vm\b Lx\i. mmm^zmm-^<^\z 
-m-ioomtmznhx. o. i~5«aaj, 

L<{40. 5-3fi«»jDSitl«. in/i.coa©i^«i 

20 xi>miX'%hifi. y-^yyft'yTvyi^ymx'^m^ 

imM^tiX\'^?>Zbmtt\,^, 

[ 0 0 8 0 ] ^^mi>zm^x . mimmm^K 
tto. 2~5a»g?, »su<<io. 3~3a*a5^ 

30 Mtli: ^iz-fh. 

[0081 ] ULtcoX ot,zLX'^hixhhi—li. m% 

mm, ^mtmm^^i'ii(7)m^i<ztimi>zmmx'^ I . 

[0082] -Mb LX. W^cO 

$ a I. . ^^^M 1 iz^tmm^ 
mmm^^xmm-t^. 

[0083] msizmx o tc. mmmm^-^hm 
40 mimmm^ (511) bLxmfkcoiiiSiN7Szi:^ 

■t-?.V/;t-y hu-y-i^ ( 5 1 1 a ) *Jrt^ilt^{t 

<ixy-7' ( 5 1 1 ) mmmmizi5\^xmimi¥X' 

hmm^{5oi) bmwj:mm (ds) 2::rt•L•cJ^ 

[0 084] -E-tT, ::<oa«^ajf«s5i l**«fij^ 

*5 0 1 bn\^-rmmwmbKMmizmmm^iii 

5 1 0l*lCSffi»fl5 1 2mm^-^i>bmz7=y7—:^ 

-5 1 3^ift»t, c<oryf—^'-5 1 sim^^-tx 

50 ^a*f4! 5 1 0 l*ItlR§$it/c3l«8<Mtt h 5 1 2 



1 5 

mimi¥5 1 1 1 i oiiiii^f^s 0 1 tM^^tmm 
iz!m^tiimim5i2(Dmim-thtmz. ^<n 

[0 08 51 •etf, ::<Oi:dfc:ffl«9gp«5 1 StiO 

cos«S"ifflj^(* 5 1 1 tioTffifflj^frs 0 1 hnm 
mmmzm&L. zmmmm'nuzwms 

1 1 0^ffitC^j*$ilfc3imS>J5 1 2 $r«fijt#c5 0 1 

[0086] «fii^«s5 0 1 >Lvm^m^it\.xnm 

hWmmm'i l icoaantSm^JS l 2 2r«j^$-)i: 
(kV/mm) COMffi^SiTtt i 0 tC, ^fflj^f*c 5 0 1 i: 

sMfij$«55 1 1 fcsoratj^iimwsttn^tij: ate 

[0087] S ^>lC|IMMSr^V^T|jiBfl-f . 
[0088] 

xm^W)mfzm7.mA'ouvvx^\,z^ dfj^r^ 

vTD tf ( 2 , 2 ) - 2 , 2 - t'X (4 - b K o=Jf 1^7 
i:i;l.)ro>'N'y. .•KU3l-#>-x^py(2.2)-2,2 

-h';<.(4-h Kodf j^7i-;wrD>'N*y. y Kf -fe 

Jt8 2:77:16:32:30 tiiSLTM-^raifeS'Jt'^i 

oRiE^-e^^. f#^.n/c;KiJxxr;Wi^^aMH (L») 

7. 5K0Hiii&/gf*)oJt. 

[0089] (^';x;?.T;u^®iM I ^\\m<r>wmmx 

itl 7:3. 2fcPSt. 

1x^(2, 2)-2. 2-b';^(4-t Ho^i/7xX;U)7* 



9) ittffl^l 1-2 9 59 24 

1 6 

OA*y. ;Ky:t^xXf-^y(2, 2)-2,2-h'X(4 

TUy^)m. **1 .2.4-'<.y-fe>MJ 
A)V^^yMi5XX/ri' 'J;l/KSrMftik4 2 : l l : l l : 
11:8:1 liZW&LXm.^mittMX'hhi^f'f-fl^^^ 

S^Sffl^TfCT. 1 3 S-Ct-S^Loo. }j|Tn-hJ: 
•):^f-Uy^&«Tt^m, #aLT2 3 0rfKJS5$ 

•tirfc. f#4.^tfc;KUxxf;P^^ffllJli (Hft)o«C'fl:^ 

10 {i 1 5 or, X?7;^*5^AJi6 2''C, 2 4 . 5 K 
OHiiig/gt'i>oJt. 

[0090] :K>Jxxr;H»li§<0#«!|Sjttl±jaT<^ J: ^ 

S^H^S^MIKD SC - 2 0 0 :-fe-f n-m^M S: 

#«aj$« 1 0*C/inin<0^fr-C2 0-12 O'COSTSa 
>-fyiLS!fee-^(?5i^3;l'^-fiSr;<f7;^^^ 

20 [009 11 • ^moiR^L^Tiioajje 

7 o-tX ^J' - ( C F T - 5 0 0 : ftj^f^maSl) Srffl 

V\ :/-^;:^c7)*H?L(Sliiiin. ;g$liniii), SDffi20kg/cni 
2 . #iaatS6*C/iDinco^ffTT 1 cin2 (OlS^Sr^gE 
aj§*^i: # WSS{iJI3i&^3!p^>5Sai*l7^0S$0 1/ 

2tfflit.6iaS?:«;ib±Ci: Uz. 
[0 0921 -iSfii 

iH«is 1 0lllg^^lmS:^/^xy5 0Blt^»L. 0. 
1 %c7)7'oAf-t-;l/7';l'-i: 7 x /-fUU -y h*<7)ii-^ 
I^^Srfflv^-C, ^a^g^Sti/iN/i 0<7)7Ki?'ft.j&'J 
30 ^M./TiVzi-mWxm&L. N/ 1 0*K-(l:;<? 'J 

[HSfiWl 

[ 0 0 9 3 1 iSJiM Bk-l~20J±X#fc-ri.. 
iJJifi?i Bk-2 1 

,-Kijxxr;UJ^fflliH(L*is)5-4 0MSP, ;K'Jx;^t 
;l^*^iii(H«£)$:6 0MSg([. dfjxruy7>yi';^ 
(8 0 0 P 1 6 OX:tfettSi§ 

l!«iS5 4 0 0cps:SR{l:^14 0'C)2MI$, -•lf'J7' 

ptwyvyi?;^(TS-2 0 0:H#{t;^liStti?: 1 

40 6 0X:ttJftl)jSI»«iSl2 0cps;«C{b^l4 5X:;K 
(13. 5KOHn«/g)2a»gP. 
h;E PT- 1 0 0 0 :FBaX^SS) 5 OMilKfciy^ 
*^fm«>JffllWi: LT^'nAm(r-f-liyxtny7'^ 
7^'TRH;»±^r:&^b!^X^S) 2Ma5Sr^yi^x 

tli, i^aiL-!-<0^, Ayv-5/Wt:-»iK»L>''x«yh» 
?^T-a?»BsU^cf^, ^HiL-C<*S¥l^aS7. O/^m 
CO h i—m^B k - 2 1 Sr^f fvT, 
[0094]S!ai^J Bk-22 
50 ht-ai^(Bk-21)10 0a*IKtJtLT, i^tt 



17 

>/'J;{^(TS-5 0 0:^-V/-Kv>^ti{)0. 6MgP 
fcs i^*tt>'U;<r(AEROS I L 9OG;03|s:Txo 

ffiae 5iDVg, pH6. 0, K*-ftK9 6%)l. 2fi 

c, 6 0#^^)?I^J!iaL7t:f*, II 1 ic^-r^atcj: 0 . 

^(Bk-2 2)$:#/^. 

[0095] mmiwumiD^m 
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1 8 

y 6 oa»a. n- ^"j 1^- h 3 sa 

^^'^'y;PBr5MSR. 2-2Tyt'X(2,4- 

(t';?,a-;W6 6 0 P 3 
MSB. JKtt©?-(7x7>f h©^=-;MFP-2:TDK 

^i^3 5a«g?fc j:t^^' Di.i§#:(7'f yxtroyy 



El) 

: 3 0^ 

8 0 0 L/min 

5 5 L/iin 

- 1 2 0 0 L/min 

1 0 0g/ll|3 

300'C 
0. 5g.' 
1 5*C 

1 or 

10 0 9 6] Wkm Bk-2 3~2 5 
i^SrlTO. 250. 3 5 Ot^-TSJ-Wi. |SI«<^ 

0 . ^:^-s^Bk-2 3~2 5^■^#/v:. 

[0097]l£t« Bk-26 

( B k - 2 1 ) 1 0 OMiSt^t LT . i^Tktt 
i^U>^(RX200; a*7xn >'';l-a^;BETJt^BDa 1 
4 0inVg> pH7. 0)1. 0fi4lfP2:^JflL. '^V'i^ 
x;l,*dfi^--C(^3t4 0«/sec. 1 8 0#ra)S-&*PI 

(Bk-26)Srf#;t. 
[0098] (^ffiK«S!La<7)^<!f) 

f— 7■;^7-^-:5^- 
4 5« 

6 2 0 L/min 
6 SL/nin 

- 9 0 0 L/min 
15 0 g/m3 
3 0 0'C 
0. 5fp 
3 0'C 

2 ox: 

Bk-27~29 
h t-(^m^m B k- 2 6 tiJV ^T. ^SBlpiOJIUia 
e$rl70, 250, 350 IzmtTiWHi.. ^m(7) 
■M^^izi*)^ h-t-a^=^Bk-2 7~2 9S:»!t. 
[ 0 1 0 0 ] S^jSflJ Bk-3 0 



[0099] 



-iz^m^ixm^ 



50 00rpmT'a#L^r*<4>, 6 0°CT ei^m^SUli 

«r3i/*a^3iHij*0jiUom, risfe^ssr. 3 

0%RH<?)8WiTt-C]i»£L., b-f- 81t^Bk-3 OS: 

Wz. 

[0101] SitWBk-3 1 
hi—(m^B k - 2 4 tc:fcv%t:, iiJi®1!f<08iElMl: 
ffJiOSSacoaSri^tti/ 'J ( T S 5 0 0 : 
a«) 0. 6Mg5i;K*tti/'J;{? (AEROS I L9 
20 OG : H*rxni^Vk^ti{) <0^^-9-^-?-;W>'j^7-!f>' 
(BETitSffla6 5m2/g. pH6. 0,16 
Aim9 6%) 0. 6«»g|5^ffiffl-ri.lili'Hi|3I«tL 
T h-t-m^ B k - 3 1 ^mz. 
[0 1 02] iijiMBk-32 

(TS50 0 : ^^*fy;l/ttlJ) 0. 5 

MxttimimmizLx b k - 3 2 t:nfz. 
mtmBk-33 
30 yi—(7mmBk-2 9i,zii\^x. mmm(omtit 

(MMS) T'^ttv-'J;^ (RX20 0 : B*rx 
a vVwaM ; BETJt^M 1 4 OmVg. pH 7 . 0)5: 

2. 0Mia«9im.j;U'Hii^tt(Oiiijs-:fi-st*-?-#i-f 

i^h-^-Bk-3 3$:^#f.:. 
[ 0 1 0 3 ] JiLhOJ: a ^^L•C^#^>i^3t h:)-- fcj:^^^ 

fHta^ff, mmt)^. "fmmm. mmwmmm 

(SD), (Dt) {fxm).im 

^mLm<7)2m±<on'F<o^^^ o 2 d < w t 
40 %) ) , i¥m'^m.m<^i/3]ikTm^(7)^m\^ 

(<l/3Dpop%), ^-^-«ffiJ^t^tt (D/d5 
0 ) . HMWSl ( S ) , as&S, *>SSgE/j|^«, # 
mfdiJimiiztbifitz. 

[0 104] ^fc^i^&g, -eo^^BW+t^TJi, 3- 
/U^^jUi-f^^-I I (r?-;l^^';<r'»':?tti![) ^ffi 

V\ r>'Cf-A'-f-ji-:/@5 0/zmtai^tJt. df-v-U 
50 [0105] T^njgJK, SDillCOV^-Cli. 7D-^ 
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[0 108] &±<r)XolzlX'^t!>tlt:hi'-nf-izm ^Mi%. *5J:t^*g<^f"^yi!XhD>f->Aa^i^ 

*ttv'y;<? (R-9 74 ; H*TXDi/>tlJi) 0. 5^50 (3 50nm. BETit^B5S9 mVg ) S:Jn;iT;g 
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[0109] ±mm3<r)m^i:^i-mwmim,-ti 

1 0 1 1 0 ] h^-^lfc 

ii;iai§igs^(HH^)(3ox:, 8 5%)t> fc±tx<K 

mS(LLIl^)(10'C. 1 5%)T-C'B/W3 0%B 

[0 1 1 1] O: HHS*. LLgiftc7)^l<^^rOh-f- 

A:HH^. LLWmcr)§'\^1jcr,hi'-mWia.i}^5--' 
1 5mg/K, 

mg/KKLh. 

iS«)2 3'C, 50%)T-C3 00 00(3 0K)tS:<Olt:3|: 

[ 0 1 1 3 ] O : hi—mWLMi}'5mg/Ki^iT. 
A: h-t-^i:»**5~l Omg/K, 
X : Omg/KULh. 
[0114] 

NN^iiT-CB/W3 OXmmt: 1 0«Cli^?^ (lOJH) 
fcJ:l^3 000 0tidt^fl^^COV^T, X 'J 

O : i^--eA7**^:V^^ii*im§*iTV^5 : 

X : l^vt^hh, 
[0115] 
[^2] 
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30 [02] 01 (T^izmi^mi^mcomAim 



[03] m&hi—msiijmimm-im^mfDm 



10 1: 
102. 
103 
104 
105 
106 
107 
108 
109 
1 1 1 
112 
1 1 3 
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